Cervicovaginal bacteria cause inflammation which in turn increases HIV risk. Profiling the cervicovaginal microbiome, therefore, is instrumental for vaccine development.
| INTRODUC TI ON
The microbiology of the lower female genital tract (FGT) influences HIV transmission risk in women and may impact HIV vaccine efficacy. [1] [2] [3] Therefore, FGT microbiome analysis is necessary in preclinical HIV vaccine studies, particularly in vaginal challenge models, to rigorously interpret vaccine efficacy.
An impediment to routine FGT microbiome profiling is the difficulty in obtaining a sufficient amount of vaginal secretion via swabbing to permit accurate assessment of both the mucosal microbiome and vaccine-elicited antibody titers, particularly in older animals.
Cervicovaginal lavage (CVL) would therefore be the preferred technique. While a few studies in rhesus have employed CVL to analyze FGT microbial composition, determining whether bacterial communities captured by CVL are sufficiently similar to that captured by swabs is important to support routine incorporation of CVL for more efficient microbiome profiling. 4, 5 Our data demonstrate that mucosa-associated microbiome profiling from CVL is representative of that obtained by swab allowing for swabs to be prioritized for humoral assays and CVL for microbiome analysis. These findings support the adoption of CVL for efficient FGT microbiome sampling in NHP vaccine studies. 
| MATERIAL S AND ME THODS

| Animals and sampling
| Sequencing of vaginal microbial communities
DNA was isolated using the Qiagen DNeasy PowerSoil kit (Qiagen, Germantown, MD), and primer pairs 319F/806R were used to amplify the V3-V4 domains of the 16S rRNA using a two-step PCR procedure. In step one, both forward and reverse primers contained an Illumina tag sequence, a variable length spacer, a linker 
| Taxonomic classification and bioinformatics analysis
Demultiplexing of the Raw FASTQ files and adapter trimming of sequences were performed using dbcAmplicons version 0.8.5 (https:// github.com/msettles/dbcAmplicons). The unmerged forward and reverse reads were imported into QIIME2 version 2017.12 (https:// qiime2.org), and sequence variants were determined following the DADA2 analysis pipeline. Measures of β-diversity were generated with weighted UniFrac analysis, and the resulting distance matrix was used to perform principal coordinate analysis (PCoA).
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Taxonomic classification was assigned using a Naive Bayes filtered classifier trained on the 99% identity Green genes database, version 13_8.
| RE SULTS
The purpose of this study was to determine whether representation of bacterial communities captured by CVL were comparable to that obtained from vaginal swabs. As shown in Fig. 1 , we had an average of 17 427 sample counts per sample (range: 10 435-30 821)
with no significant differences in sample counts between sampling methods ( Figure 1C ). The ten most abundant bacterial genera in the lower FGT were Porphyromonas, Fusobacterium, Acholeplasma, Peptoniphilus, Catonella, Prevotella, Campylobacter, Mobiluncus, Clostridium, and Dialister ( Figure 1D ). PCoA using weighted UniFrac distance metric showed the relative abundance of bacterial taxa was comparable across sampling methods within each animal ( Figure 1E ).
Compositional differences in bacterial taxa in the younger female relative to the older females raise the possibility of age-dependent changes in microbial diversity, which should be investigated in larger studies.
| D ISCUSS I ON
Here, we report that CVL is as effective as swabs in providing a comprehensive overview of the vaginal microbiome. These findings are consistent with a recent study in humans showing that sampling by flocked swabs, plastic spatula, and cervical brush yielded comparable vaginal microbiota composition. 
